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What is claimed is: 
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A composition comprising OspC polypeptides from Lyme Disease causing 

Borrelia wherein either: i 

a) said composition comprises one or more OspC polypeptides or 

immunogenic f/agments thereof from at least two Borrelia burgdorferi 
OspC families/selected from the group consisting of: A, B, I and K, 
excepting the/combination consisting of two OspC proteins wherein one 
OspC protect is from family A and the second OspC protein is from 
family I, 

said composition comprises at least one OspC polypeptide or 
immunogenic fragment thereof from each of Borrelia afzelii OspC 
families A and B. 



b) 
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The composition of Claim 1 comprising one or more OspC polypeptides or 
fragments thereof from each of Borrelia burgdorferi families of the group of 
subpart a). 



The composition of Claim 1, wherein said OspC polypeptide or fragment 
thereof comprises the OspC protein variable region. 



20 



The composition of Claim 3, wherein said OspC polypeptide or fragment 
thereof is encoded by a nucleic acid comprising nucleotide 26 to about 
nucleotide 621 of an ospC gene. 
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5. 



6. 




The composition of Claim 3, wherem sakl OspC polypeptide or fragment 
thereof is encoded by a nucleic add comprising nucleotide 53 to about 
nucleotide 570 of an ospC gene. 

The composition of Cairn 1, wherein a. least two of said OspC po.ypep.ides or 
.mmunogenic fragments thereof are fused together in a sing.e protein, encoded 
by a single nucleic acid, wherein polypeptides in sa,d fusion protein are not 
found in the same configuration in a naturally occurring OspC protem. 

The composition of Claim 1, wherein the ospC genes encoding the OspC 
polypeptides within a given OspC family are a. least 98% identical at the 

nucleic acid level. 

The composition of Claim 7, wherein Borrelia burgdorferi OspC family A 
comprises slins B31, CA4, HI1, IPI, IK. IP3, IA PIF, Pka, Txgw and stratus 

containing ospC allele OC1. 

The composite of Claim 7, wherein Borrelia burgdorferi OspC family B 
compnses straml 35B808, 61 BV3, BUR, DK7, PB3, Z57 and strains 
containing ospC &nes OC2 and OC3. 

The composition of\laim 7, wherein Borrelia burgdorferi OspC family I 
comprises strains 297\ HB19 and strains containing ospC gene OC10, wherem 
strain 297 is charactered by ospC of GenBank accession number L42893. 

20 1 1 The composition of ClaL 7, wherein Borrelia burgdorferi OspC family K 
comprises strains 272, 29^ 28354, KIPP, MUL and strams contammg ospC 



9. 
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10. 
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12. 
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gene 0&2 and OC13, wherein strain 297 is characterized by ospC of GenBank 
accession number U08284. 

The composition of Claim 1, wherein Borrelia afzeln OspC famUy A comprises 
strains Pbo, Pwud, PKO, Pgau, DK2, DK3, DK21, DK8, Bfox and JSB. 

The composition of Claim 1, wherein Borrelia afzelii OspC family B compnses 
strains DK5, ACA1, DK9, XB18h, Pie and 134M. 



0 14 A method of immunizing an animal against Lyme disease, comprising 

J administering a composition comprising at least two OspC polypeptides from 

| Lyme Disease causing Borrelia wherein either: 

1 l0 a) said composition comprises one or more OspC polypeptides or 

S; fragments thereof from at least two Borrelia burgdorferi OspC families 

3 selected from the group consisting of: A, B, I and K, excepting the 

| combination consisting of two OspC proteins wherein one OspC protein 

a is from OspC family A and the second OspC protein is from OspC 

O 

D 15 family I, or; 

b) said composition comprises at least one OspC polypeptide or fragment 
thereof from each of Borrelia afzelii OspC families A and B. 

15. The method of Claim 14, wherein the composition comprises one or more OspC 
polypeptides or fragments thereof from each of Borrelia burgdorferi families of 
20 the group of subpart a). 



16. 



The method of Claim 14, wherein said OspC polypeptide or fragment 
comprises the OspC protein variable region. 
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17. 
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The method of Claim 14, wherein said OspC polypeptide or (ragmen, thereof is 
encoded by a nucleic acd compnsing nucleotide 26 to about nucleotide 621 of 

an ospC gene. 

The method of Claim 14, wherein said OspC polypeptide or fragment thereof is 
encoded by a nuc.eic acd comprising nucleotide 53 to about nucleotide 570 of 

an ospC gene. 

19 ThememodofClaimH.wherein^easttwoofsaidOspCpolypeptidesor 

immunogenic fragments thereof are fused together in a single protein, encoded 
by a single nuc.eic acid, wherein po ly pep.ides in said fusion protetn are no. 
found in the same configuration in a naturally occurring OspC protetn. 



18. 



I 20 ThemethodofClaiml4,whereintheo S pCgeneencodedtheO S pC 

• a polypeptides within a given OspC family are a, least 98% identical a. the 

tf* nucleic acid level. 



S ' 21. 
15 



The method of Claim 14, wherein Borrelia burgdorferi OspC family A 

• rm rAi HTT TPI IP2 IP3, L5, PIF, Pka, Txgw and strains 
comprises strains B3 1 , CA4, Hll, in, lrz, ur d, , 

containing ospC allele OC1. 

22 The method of Claim 14, wherein Borrelia burgdorferi OspC family B 
comprises strains 35B808, 61 BV3, BUR, DK7, PB3, Z57 and strains 
containing ospC genes OC2 and OC3. 
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23 The method of Claim 14, wherein Borrelia burgdorferi OspC family I 
comprises strains 297, HB19 and strains contaming ospC gene OC10, where* 
strain 297 is characterized by ospC of GenBank accession number L42893. 

24 The method of Claim 14, wherein Borrelia burgdorferi OspC family K 

5 comprises strains 272, 297, 28354, KIPP, MUL and strains containing ospC 

gene OC12 and OC13, wherein strain 297 is characterized by ospC of GenBank 
accession number U08284. 
O 25 Th e m e,hodofClaiml4,wheremBor^^WOspCfknilyAcomprises 

S strains Pbo, Pwud, PICO, Pgau, DK2, DK3, DK21, DK8, Bfox and JSB. 

m strains DK5, ACA1, DK9, XB18h, Pie and 134M. 

J 27. AmethodofdetectinganimmuneresponsetoLynreDiseasecausingS^ 

y3: in a host sample, comprising; 

% a) contacting the host sample with a composition comprising OspC 

polypeptides from Lyme disease causing strains of Borrelia, such that 
anti-OspC antibodies, if present in said sample bind to said OspC 
polypeptides; wherein 

i) said composition comprises one or more OspC polypeptides or 
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fragments thereof from at least two Borrelia burgdorferi OspC 
families selected from the group consisting of: A, B, I and K, 
excepting the combination consisting of two OspC proteins 
wherein one OspC protein is from family A and the second OspC 
protein is from family I, or; 



ii) said composition comprises at least one OspC polypeptide or 
fragment thereof from each of Borrelia afzelii OspC families A 
and B; and 

b) detecting antibodies that have bound said OspC peptides; thereby 
detecting an immune response to Lyme disease causing Borrelia. 

The method of Claim 27, wherein said OspC polypeptide or fragment thereof 
comprises the OspC protein variable region. 

The composition of Claim 27, wherein said OspC polypeptide or fragment 
thereof is encoded by a nucleic acid comprising nucleotide 26 to about 
nucleotide 621 of an ospC gene. 

The composition of Claim 27, wherein said OspC polypeptide or fragment 
thereof is encoded by a nucleic acid comprising nucleotide 53 to about 
nucleotide 570 of an ospC gene. 

The composition of Claim 27, wherein at least two of said OspC polypeptides 
or immunogenic fragments thereof are fused together in a single protein, 
encoded by a single nucleic acid, wherein polypeptides in said fusion protein are 
not found in the same configuration in a naturally occurring OspC protein. 

The method of Claim 27, wherein the ospC genes encoding the OspC 
polypeptides within a given OspC family are at least 98% identical at the 

nucleic acid level. 
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33. 



34. 



35. 



The method of Claim 32, wherein Borrelia burgdorferi OspC family A 
comprises strains B31, CA4, HII, ffl, IP2, IP3, L5, PIF, Pka, Txgw and strains 
containing ospC allele OC1 . 

The method of Claim 32, wherein Borrelia burgdorferi OspC family B 
comprises strains 35B808, 61 BV3, BUR, DK7, PB3, Z57 and strains 
containing ospC genes OC2 and OC3. 

The method of Claim 32, wherein Borrelia burgdorferi OspC family I 
comprises strains 297, HB19 and strains containing ospC gene OC10, wherein 



strain 



297 is characterized by ospC ofGenBank accession number L42893. 
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The method of Claim 32, wherein Borrelia burgdorferi OspC family K 
comprises strains 272, 297, 28354, KIPP, MUL and strains containing ospC 
gene OC12 and OC13, wherein strain 297 is characterized by ospC ofGenBank 
accession number U08284. 



37. The method of Claim 32, wherein Borrelia afzelii OspC family A comprises 
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strains 



Pbo, Pwud, PKO, Pgau, DK2, DK3, DK21, DK8, Bfox and JSB. 




38. The method of Claim 32, wherein Borrelia afzelii OspC family B comprises 
strains DK5, ACA1, DK9, XB18h, Pie and 134M. 

| 39. A chimeric protej^ comprising OspC polypeptides from two or more Lyme 

Disease causin/ospC families of Lyme Disease causing Borrelia wherein said 
20 chimeric protein comprises: 



a) a first O^pC polypeptide encoded by a nucleic acid comprising a 
sequence from about nucleotide 26 to about nucleotide 621 of an ospC 
gene from a fflst OspC family and 

b) a second OspcWptide encoded by a nucleic acid comprising a 
sequence from abWleotide 28 to about nucleotide 570 of an ospC 
gene from a second (bspC femity- 

40 The chimeric protein of Claim 39, wherein said OspC fancies are selected from 
the group consisting of: Borrelia burgdorferi OspC families A, B, 1 and K, and 
Borrelia afzelii OspC families A and B. 

4, A chimeric protein comprising OspC polypeptides from mo or more Lyme 

Disease JLg OspC famihes of Lyme Disease causing Borrelia wherein satd 
chimeric protein comprises: 

a) a first \spC polypeptide encoded by a nucleic acid comprising a 
sequenlfrom about nucleotide 53 to about nucleotide 570 of an ospC 
gene frorAa first OspC family and 

b) a second o\ P C polypeptide encoded by a nucleic acid comprising a 
sequence frL about nucleotide 28 to about nucleotide 570 of an ospC 
gene from a sfccond OspC family. 



42. The 



1 



43. 



chimeric protein of Claim 41, wherein said protein is unlipidated. 



A chimed OspC protein selected from the group consisting of: SEQ Id Nos: 
24, 26, 28^30, 32, 34, 36, 38, 40, 42, 52, 54, 56, 58, 60, 62, 64, 66, 68, 70, 72, 
74, 76, 78,\o, 82, 84 and 86. 
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44 An isolated nucleic acid encoding a chimeric protein wherem said protein 

comprises OspC polypeptides from two or more Lyme Disease cansmg OspC 
families of Lyme Disease causing Borrelia wherein said chimeric protem 

comprises: 

5 a) a first OspC polypeptide encoded by a nucleic acid comprising a 

sequence from about nucleotide 26 to about nucleotide 621 of an ospC 
gene from a first OspC family and 
b) a second OspC polypeptide encoded by a nucleic acid comprising a 

sequence from about nucleotide 28 to about nucleotide 570 of an ospC 

x 0 gene from a second OspC family. 



45. 



The nucleic acid of Claim 44, wherein said OspC families are selected from the 
group consisting of: Borrelia burgdorferi OspC families A, B, I and K, and 



Borrelia afzelii OspC families A and B. 
46. The nucleid acid of Claim 44, wherein said protein is unlipidated 

3; 15 47. A isolated 



° nucle,c acid comprising OspC polypeptides from two or more Lyme 



Disease causing OspC families of Lyme Disease causing Borrelia wherein said 

isolated nucleic acid comprises: 

a) a first OspC polypeptide encoded by a nucleic acid comprising a 
sequence from about nucleotide 53 to about nucleotide 570 of an ospC 

20 gene from a first OspC family and 

b) a second OspC polypeptide encoded by a nucleic acid comprising a 
sequence from about nucleotide 28 to about nucleotide 570 of an ospC 
gene from a second OspC family. 
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48 An isolated nucleic acid selected from the group consisting of : SEQ ID Nos: 
23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 51, 53, 55, 56, 59, 61, 63, 65, 67, 69, 71, 
73,75, 77, 79, 81, 83 and 85. 



